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This opinion contains indications relating to the following items: 
H Box No. 1 Basis of the opinion 

^Zll rnlab..,h.entafopln.o„wlth.garatonove«y..nver«vestep 

Lack of unity of invention . j ^ . i 

Reasoned statement under Rule 436/s.1(a)(0 wl* regard to novelty. Inventive step or Industrial 
^SfcibUft^: citettens and explanations supporting such statement 

□ Box No. VI Certain docomerrts cited 

□ Box No. VII Certain defects in the International application 

□ Box No. VIII Certain observations on the international appHcattan 

2 FURTHER ACTION 

W a demand for international pre,,iT,ina^^^^^ 

v.rilten opinion of the •"'^^"^ '""S" ^ ^« 

ttffin\lBu?eaTund"e^Bute^^^^ oP'n'ons of this International Searching Authodty 

will not be so considered. 

, . =K«wo considered to be a written opinion of the 1 PEA, the applicant is Invtted to 

If this opinion Is. as P^o^We^ above^o^^^^ ^ amendments, before the expiration of three 

'nnSs ?r?m%h'??aW^^^^^^ ^''P"^*'^" °* ^ '"""^'^ ""^'"^ 

whichever expires later. 

For further options, see Form PCTyiSA^20. 
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\AIRITTPN OPINION OF THE International application No. 

lK?L^NAT?oKsS^^^^^^ AUTHORITY PCT/EP2004/01 3549 



Box No. I Basis of the opinion ■ 

1 With reaard to the language, this opinion has been established on the basis of the International application In 
■ the language in which was filed, unless otherwise indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language into the following 
language . which is the language of a translation furnished for the purposes of international search 
(under Rules 12.3 and 23.1(b)). 

2 With reaard to any nucleotide andtor amino acid sequence disclosed in the international application and 
!!2JSi?loVeffiedinv^^^^^ 

a. type Of material; 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material: 

□ in written format 

□ in computer readable form 

c. time of filingyfurnlshlng: 

□ contained In the international application as filed. 

□ filed together with the International application in computer readable form. 

□ furnished subsequently to this Authority for the purposes of search. 

q n In addition in the case that more than one version or copy of a sequence listing andibr table relating thereto 
farbSfile^^^^ 

cSies te identica^^ that in the application as filed or does not go beyond the application as filed, as 
appropriate, were furnished. 

4. Additional comments: 
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International application No. 

WRITTEN OPINION OF THE PCTyEP2004y01 3549 

INTERNATIONAL SEARCHING AUTHORITY 




□ the entire internattonal application, 

E claims Nos. 2.6.7.9-16.25 (completely) and 1.3.4^6,27 (partially): 3-5.8.26.27 as to lA 



because 



see separate sheet 

□ the description, claims or drawings (Indicate particular elements telow) or said claims Nos. are so 
Lnctear thS no meaningful opin^ 

□ the claims, or said claims Nos. are so Inadequately supported by the description that no meaningful op.nK>n 
could be formed. 

M no international search -Port has been estab«^^^^^^^^ whole application or for said claims Nos. 
2 6 7 9-1 6.25 (completely) and 1 ,3,4,26.27 (partially) 

□ tile nucleotide andA)r amino acid sequence listing does not comp^ with «.e standard p«,vided for In Annex 
C of the Administrative instructions In that: 

the written form □ has not been furnished 

□ does not comply with the standard 
the computer readable form □ has not been furnished 

□ does not comply with the standard 

□ See separate sheet for further details 
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Box No, IV Lack of unity of invention 

1 . □ In response to the invitation (Form PCT/lSA/206) to pay additional fees, tlie applicant has: 

□ paid additional fees. 

□ paid additional fees under protest. 

□ not paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied with and chose not to invite 

the applicant to pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is 

□ complied with 

B not complied with for the following reasons: 
see separate sheet 

4. Consequently, this report has been established in respect of the following parts of the international application: 

□ all parts. 

ISI the parts relating to claims Nos. 5,8,17-24 (completely) and 1 ,3,4,26,27 (partially) 



Box No. V Reasoned statement under Rule 43l7/s.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



8 

1.3-5,17-24.28,27 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1.3-5,8.17-24,26,27 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



1,17-24 



2. Citations and explanations 



see separate sheet 
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Re item III. 



Claims 3-5 8 26 and 27 relate to subject-matter considered by this Authority to be covered 
by the proJisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be formulated wrth 
respect to the industrial applicability of the subject-matter of these claims (Article 
34(4)(a)(l) PCT). 

Due to an objection against unity of invention (see below), a search has been performed 
for subject-matter of claims 5.8.17-24 (completely) and 1 .3,4,26,27 (par^^ially) only. 
Therefore, no opinion on novelty, inventive step and industrial applicability w. M be 
^rmS tor subject-matter of claims 2.6.7.9-1 6.25 (completely) and 1 .3,4.26.27 
(partially). 

Re Item IV. 

The separate inventlons/grpups of inventions are: 

I- claims- 5 8 17-24 (completely) and 1,3,4,26.27 (partially) . , 

' bisphosphonylated-epsilon-polylysine. methods and uses thereof; use of proteins that 
bisphosphonylated and use of epsilon-polylysine or polylysine 



are 



II- claims: 12,13 (completely) and 1.3.4,26,27 (partially) ^ 
casein phosphopeptide epsilon-polylysine copolymer, methods and uses thereof 

III- claims: 1 6 (completely) and 1 .3.4.26,27 (partially) ^ w 
" hydrolyzed phosvttin that has been conjugated to epsilon-polylysine, methods and 

uses thereof 

IV claims: 1 0,1 1 (completely) and 1 .3,4,26.27 (partially) ' w 

■ casein phosphopeptide that has.been polymerized with a carbodiimide. methods 

thereof 



Form 
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. ^».....^Ki /MT Tuc International application No. 

WRITTEN OPINION OF THE 

INTERNATIONAL SEARCHING PCT/EP2004/013549 
AUTHORITY (SFPARATE SHEET) .. KOiZcr^ 

V- claims- 6 7 (completely) and 1 .3,4.26,27 (partially) 

ph^vn-m has been hydrolyzed with trypsin, pepsin or a combination of both. 

methods and uses tliereof 

VI- claims- 2 9,14,15 (completely) and 3,4.26,27 (partially) 

Ssan Mrolysate that has been conjugated with casein phosphopept.de. methods 
and uses thereof; use of copolymers containing hydrolyzed chitosan 

vii- claim 25 (comoletely) and 3,4,26,27 (partially) ... 

use of b's^"^^ epsilon-polylysine. 3-hydroxy-phthalated ep^lon-polylys.ne or 
proteins that are biscarboxylated; method to produce 3-hydroxy-phthalated 
epsilon-polylysine 

They are not so linked as to form a single general inventive concept (Rule 1 3.1 POT) for 

?~em ~ng the present app.ica«on is the provision of compounds for the 

TT^LT^^s::'u^^^^^^ contain phosphate- or phosphonate g.ups^ ^ 
?he tShntai fea^re which a priori could unify different solutions Is the entity of be.ng a 
peptide containing phosphate- or phosphonate groups 

However such a solution has already been proposed m the pnor art, see e.g. the 
•mternational patent application WO 02/094204 disclosing complexes of casein 
ol^^sptpel^^^^^^^ and amorphous calcium phosphate exerting anticanogen-c properties 
?see pages 1 and 2). or the Japanese patent application JP5310544 describmg the use of 
in.!inn Do Jvsrne and its phosphate salts which are useful in treatment of dental canes 
T^e pro^em^^^^^^^^ --^^-^^ *° P^^'^'^" ^"^'^^ ^^'^''^ 

^:r:^:i^:^^ P—ated or phosphonyla^d pep«des 

of Jfle different subjects which could fulfil the role of a "special technical feature" in the 

SThe°i rrfn^othei^sped^lec^ features, unity of Invention is lacking, giving rise to 
the subjects as above. 
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Re Item V. 

Reference is made to the following documents: 

D1 : WO 02/1 03004 A (LEVY, ROBERT, J; ALFERIEV, IVAN; FISHBEIN, ILIA) 27 

December 2002 (2002-12-27) 
D2: PATENT ABSTRACTS OF JAPAN vol. 01 8, no. 1 1 8 (C-1 1 72), 25 February 1 994 

(1994-02-25) & JP 05 310544 A (CHISSO CORP), 22 November 1993 (1993-1 1-22) 

The present application does not meet the criteria of Article 33(1) PCT, because the 
subject-matter of claims 1 and 3 is not new in the sense of Article 33(2) PCT. 

The document D1 discloses (the references in parentheses applying to this document): 
polylysine modified with bisphosphonate as chelating group for metals (see page 8). 
Therefore, subject-matter of claim 1 does not meet the requirements of Article 33(2) PCT. 

The document D2 discloses the use of epsilon-polylysine having anticariogenic properties 
(see abstract). 

Therefore, subject-matter of claim 3 does not meet the requirements of Article 33(2) PCT. 

The present application does not meet the criteria of Article 33(1 ) PCT, because the 
subject-matter of claim 8 does not involve an inventive step in the sense of Article 33(3) 
PCT. 

The document D2 is regarded as being the closest prior art to the subject-matter of claim 8 
and discloses phosphate salts of epsilon-polylysine for treatment and prevention of caries. 
The subject-matter of claim 8 therefore differs from D2 in that the epsilon-polylysine is 
bisphosphonylated. 

The problem to be solved by the present invention may therefore be regarded as a further 
modified form of epsilon-polylysine for treatment or prevention of caries. 
The solution proposed in claim 8 of the present application cannot be considered as 
involving an inventive step (Article 33(3) PCT), since phosphonylation is merely one of 
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several straightforward possibilities from which the skilled person would select, in accord- 
^celh dfcumstances. without the exercise of inventive skill -^^^ .^^^^^^^^ 
a complex with calcium, in particular with view to the document D1 that d scloses 
polylysine modified with bisphosphonyl groups as chelating group for metals. 

The same reasoning applies, mutatis mutandis, to the subject-matter of the corresponding 
independent claims 17.18.24.26 which therefore are also considered not new and/or 
inventive. 

Dependent olaln» 4.5.19-23 and 27 do not contain any features ««'=^ 
the features of any claim to which they refer, meet the requirements of the PCT in respect 
7nZ^<3fo, inventive step, see documents D1 and D2 and the corresponding 
passages cited in the search report. 

For the assessment of the present claims 3-5,8.26 and 27 on the question wiiether they 
7e ndustrially applicable, no unified criteria exist in the ^^^^^-j^-^^^.^^^^^^ 
patentability can also be dependent upon the formulation of the claims. The EPO. for 
ex?r^ple does not recognize as industrially applicable the subject-matter of claims to the 
use of a compound in medical treatment, but may allow, however, claims to a known com- 
pound for first use in medical treatment and the use of such a compound for the 
manufacture of a medicament for a new medical treatment. 
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2550Kontich 

Bel^um 

To Mtemational Bureau of WIPO 
34 Chemin des Colombettes 
1211Geneva20 
Swhzeiland 

Regarding : PCT/EP2004/013549 (Mt. ^pL number) 
WO 2005/068645 A2 (Int publ. number) 

Referring to the written opinion of the international searching aufliorrty 
(dale of mailing: 9-8-2005) 



Dear Mrs., Sir, 

Please find enclosed comments fiom the {q>plicant on Ae written opinion of the ISA (PCT 
rule43bisl): 

^iimniary 

The examinator, author of the Ophiion Report concludes that the application contains multiple 
eroups of inventions and that there is no inventive step on tfie basis of prior art that clamis the 
use of e-polylysine (JP 05 310544 A) and Casein phosphopeptide (WO 02/094204 A) as 
anticavity agent and on the basis that bisphosphonylated polylysines are known (WO 
02/103004) in the prior art already. 

The applicant argues, widi inclusion of experimental date, that experts m the field of "organic 
syntiiesis" and/or "anticavity protection" are unable to predict the si^enor anticavity 
competence of the subjects of the invention (eg bisphosphonylated e-polylysine) on the basis 
of (JP 05 310544 A), (WO02/094204 A) and (WO 02/103004) and tiiat the production 
procedure that has been described in (WO 02/103004) does not work, nor does it deliver 
bisphosphosphonylated e-polylysine witii enhanced anticavity protection competence m 
comparison to non-modified e-polylysine. The appUcant was obBged to discowr anotiier 
inventive production procedure. Therefore the subjects of tiie appUcation (product and 
production procedure) have an niventive step. 

Opinion rep arriii^p "lack nnitv of invention" 

The appUcant appreciates that there is a lack of unity. Concequentiy tiie claims will be 
reformulated, and substantially reduced m order to create the required umty. 

The examinator found VH difierent (groups of) inventions, all identified in the Written 
Opinion of tiie exammator. t tt j 

However, tiie appUcant is of the opinion tiiat unity can be requested between groups I, n and 

vn. 



Indeed, the problem underlying the present application is the provision of compounds for the 
prophylactic prevention of caries (not ^treatment of ilhiess"). The examinator states the 
following: "as a solution, peptides are used that contain phosphate-or phosphonate groups". 
However the applicant argues that the solution can be defined as "Basic proteins (and 
peptides) tiiat contain at least 40% lysine amino acids and that are conjugated with calcium 
complexating components"; therefore '"Basic proteins with at least 40% lysine amino acids 
that are conjugated Avith calcium complexating components" and more in particular "epsilon- 
polylysine that is conjugated with calcium complexating components" would be the unifying 
factor. As such, the subject of group VII:(biscarboxylated basic proteins - iucludiag e- 
polylysine) would be unified with group I (bisphophonylated proteins including e-polylysine) 
and group n (epsilon polylysine conjugated with casein phosphopeptide). The conjugation of 
bisphosphonyl and biscarboxyl groitps to proteins (and in particular e-polylysine) for 
prophylactic anticavity use, is novel. It is evident that substitution of a limited number of 
lysine amino acids from e-polylysine does not eliminate the anticavity competence, because 
tiie required buffering competence would be available still. For this reason^ we apply for 
unity under the term ''Modified proteins that contain at least 40% lysine", rather than under 
"Modified e-polylysine" alone. 

By using several different calcium complexing components, we have discovered that 
addition of such components to" proteins as have been defined" delivers anticavity 
competence, as a general rule. Hence, we wish also to cl^m biscarboxylated proteins, as 
biscarboxylated and bisphosphonylated componeaits have very similar calcium complexing 
properties and e?qperimental data identified the anticavity competence of both of them. It is 
evident that biscarboxylation of said proteins provides anticavity competence similar to 
bisphosphonylated proteins. Investment in patent protection of a bisphosphonylated 
component oidy would be difScult to justify as the competition woidd evidently develop the 
biscaiboxylated alternative. An additional search effort on tiie subject of "bisc^boxylated 
proteins (peptides) with at least 40% lysines" and in particular on ^iscarbo^^lated e- 
polylysine" would be required. 

Concequently, tiie applicant argues to retain the following products in the claims: 



1 . Proteins and peptides containing at least 40% of lysine amino acids, and that have been 
conjugate with a calcium complexing component, selected firom the group containing 
bisphosphonyl, biscarboxyl and casein phosphopeptide components. 

2. Bisphosphonylated (e>polyly5ine. 

3. Biscarboxylated (e)-polylysine. 

4. Casein phosphopeptide epsilon polylysine copolymer. 



The following products will be removed from the claims: 

hydroxjrphflialated epsilon polylysine 
polymerised casein phosphopeptide (CPP)n 
partially hydrolysed phosvitin (phos-h) 

copolymers of hydrolysed phosvitin or phosvitin with e-polylysine or with hydrolysed 
chitosan 

bisphosphonylated hydrolysed chitosan (bispho x hy chit) 

casein phosphopeptide hydrolysed chitosan copolymer (CPP x hy chit)n 

The product claim (part of claim 1 ) regarding bisphosphonylated e-polylysine, is retained. 



The applicant discovered by experimental means fliat it is not possible to use the procedure 
that is mentioned in WO 02/103004 for the production of bisphosphonylated e-polylysme 
without substantial degradation. The term bisphosphonylated e-polyiysine preferably is 
understood in the field of chemistry as bisphosphonylated polylysine vwitaLsevere 
degradation of the peptide backbone. Li addition it is not possible to produce the products of 
this invention, in particular 2-e-polylysine-l-hydroxyethane-l,l diphosphonate with the 
iwocedure ftom WO 02/103004. 

The appUcant argues to keep also the claim 5 (original number) (partially) in the applic^on 
regardii^ die prophylactic use of e-polvlvsi nt> »^painst halitosis. Indeed novelty is clamied 
only and the prior art is only available regarding **use against caries and parodontitis", not 
against halitosis (ref. JP05 310544). Halitosis (generation of bad breath by anaerobic 
bacterien residing especially on the tongue; ref. J Clin Periodontol. 2003 Dec;30(12):1017- 
23. ; D.IBnode et al) is not the same illness as parodontitis (regression of flesh surroundmg 
the teeth due to toxin production by local bacteria and hnmunological response, resulting m 
the loss of teeth). Many people have parodontitis without halitosis and vice versa. Patent JP05 
3 10544 refers to the use of e-polyiysine, as antnnicrobial s^ent against parodontitis. It is 
substantiated with tiie claim tiiat e-polylysine acts a^inst streptococcus mutans; however, this 
does not suggest efficacily s^ainst the bacteria that cause halitosis. Many peptides exists, 
including cationic (antimicrobial) peptides, that do not act against halitosis, such as lyzo25an, 
lactoferrin and nisin. The appUcant has been the first to discover by experimental means tiie 
excellent activity of e-polylysine against halitoas and has been the first to, surprismgly, 
dia»yer the selectivity of it's action against anaerobes (at constant dosage it blocks growtii 
of 70% of oral anaerobes and only of 1 1% of oral aerobes; fiwr ref. you may consult fig. 4 and 
7 in the J5)plication WO2005/068645). For this the appUcant has invested considerably m the 
hope to demonstrate e-polylysine»s action agpinst (some of) over 120 different orgamsms, 
all sourced &om tiie oral cavity. 

Opinion regn rdin^ noveltv ^.^,1^*1, 
The ^plicant claims novelty for the use as prophylactic anticavity products of aU ot the 
claimed products, and for the production of bisphosphonyteted e-polylysine. An additional 
search regarding use of biscarboxylated proteins with more tiian 40% lyane amino acids (or 
biscaibo^Qflated e-polylysine), would be required. . . . 

The appUcants claims novelty also for the use of e-polylysine spedficaUy against hahtosis; an 
additiomd search would be lequnred. 

Opinion rpparHin p inventive step in "iwod '"^* claims 

The applicant does not share tiie opinion of the examinator that there is no inventive step. 
The examinator refers to 3 documents of "suggested prior art" and claims that the existence 
of i^ior art concmiing tfie use of e-pofylysine as an antimicrobial anticavity agent (especially 
in the phosphate salt form) and of loior art concerning the use of anticavity casern phosphate 
peptides (CPP) that complex calcium ions, is sufficient reason to conclude tiiat the 
development of claimed products are "evidenf and hence witiiout invoitive st^. 

It is important to note that the anticavity competence of the prior art products, e-polylysine 
(JP 05 310544 A ) and CPP (WO 02/094204A) is said (in the prior art documents) to onginate 
ftom a completely different property; e-polylysine is said to act as an antibacterial product 
and CPP as a component tiiat complexes calcium ions that exist in the solution, for keepmg 
them available for repair wodc on the tooth surface. 



^ R is also important to note that the products of this patent application, such as "modified e- 
polylysine" that has been conjugated with bisphosphonyl, casein phosphopeptide, 
hydroxyphflialate or biscarboxyl groups, provides superior prophylactic anticavity 
competence in comparison to the products of the prior art, such as e-polylysme and casein 
phosphopeptides (ref patent appUcation WO2005/068645; in-vitro e3q)eriments no. 2 and 3 
and especially in-vivo experiment C.2,2.). 

The applicant claims that no infoimalion whatsoever is available in the so-called "prior art 
documents'' that may suggest or assume the superiority of the products of WO2005/068645 
over the competitive products. 

In particular. 

Patent WO 02/094204A claims the use of "casehi phosphopeptides that complex with 
calcium ions " as anticavity products. It is important to realize that the presence of phosphate 
or phoshonate in a random way (either as a salt or in mono-conjugated form) does not 
contribute to providing calcium complexation competence. For flus to achieve, a specific 
structural arrangement of a least two anionic (possibly phosphate) groups must be present in 
the protein; the nature of this structure in CPP is not known. The use of phosphates (or 
phosphonates) randomly attached to a polymer (or peptide) or in the form of a salt does not 
provide any anticavity competence ( as an example the applicant has developed randomly 
pho^honylated chitosan that exhibits no anticavity competence (data are not included hi the 
application, but data for carboxylaled chitosan are, exp, 3. page 31) . Hence the random 
conjugation or presence of phosphates (phosphonates) to peptides is not relevant and does not 
deliver the ctesired protection competence. 

The applicant recognizes that the use of a calcium complexing agent "as such" is not novel; 
but patent WO 02/094204A does not contain information that allows to predict or assume' 
that the use of bisphosphonyl or biscarbo^qrl groiqps, instead of the ^'normal & natural" 
calcimn complexating units of unknown structure in CPP, actually would unprove the 
anticavity competence of the product In addition, this document does not contein any 
information that allows the expert to predict or assume that the replacement of casein proteins 
with proteins that contains large amounts of lysine ammo adds (or in particular with e- 
polylysine) in the conjugation with calcixmi complexing components, woxild actually improve 
the anticavity competence of the product. Indeed, WO 02/094204A claims an anticavity 
competence on the basis of complexation of CPP with calcium ions fix>m the solution, keeping 
these ions available for repair work on the tooth surface. There is no theoretical basis^ fnr 
experts m this field, to assume o r predict that the use of a basic protein fsuch as e-polvlvsine^ 
in replacement of the non-basic CP P peptide, would actuaUv imprnve the complevatinn »f 
calcium ions in solution in such a way that the anticavity competence would increase . Since, 
suiprismgly, the anticavity competence of bisphosphonylated, biscarboxylated polylysines 
and other appear superior to CPP, it mdicates that fectors, oflier than complexation of calcium 
ions, factors that are not mentioned in WO 02/094204A, play a role in the creation of 
superior anticavity products. In other words, how can the information about phosphated 
peptides such as CPP that make a complex with calcium ions, allow the prediction that 
addition of bisphosphonylated components especiaUy to basic proteins (with lysme) would 
provide improved and superior anticavity competence in comparison to products fiom WO * 
02/094204A? It cannot. Therefore this document does not provide prior art to the surprising 
findmg that the products of the appKcation WO2005/068645 are superior in comparison to the 
products of WO 02/094204A. 



The presence of invented step is further substantiated by the fact that the authors of WO 
02/094204A did not develop themselves the superior products from the uxvention of 
WO2005/068645; if the development of the products of the applicant would be "evident" and 
would not require the inventive step, the authors of WO 02/094204A would have done so. 

This is further substantiated by the fact that many other typo of products have been developed 
by the applicant (ref. the patent application WO2005/068645: phosvitin, degraged phosvitin, 

polymerized CPP ) before the most superior products could be identified, suggesting that 

the development of the superior bisphbsphonylated peptides (contaming lysine) was not 
"obvious" nor "evident" on the basis of prior art information and only discov^d by accident 
in the course of production of many different types of products. 

Patent JP 05 3 10544 A claims the use of e-polyslyine as anticavity product purely on the basis 
of its antimicrobial competence. It can be used in free form as well as in many different types 
of sah form (one of which is phosphate salt). The presence of phosphate salt (or of mono 
conjugate phosphate ) does not contribute to the anticavity competence. Other forms, 
including the non-salt forms, of polylysine are equally effective. The applicant holds 
e>q>erimental proof (only partly included in patent q>plication WO2005/068645 - page 31) 
that phosphonylation or carboxylation of basic polymers such as chitosan does not provide 
anticavity competence whatsoever; the presence of phosphate salt or mono conjugated 
pho^hate is not relevant therefore in this respect. 

The patent JP 05 3 1 0544 A does not contain information that allows an expert in the field to 
predict or assume tiiat bisphosphonylation of e-polylysine would increase the anticavity 
competence. In feet, the contrary is true; patent JP 05 310544 is referring solely to the 
antimicrobial competence of the peptide as the source of its anticavity competence and.it 
appears that conjugation of e-polylysine with bisphosphonyl groups actually reduces the 
antimicrobial effect instead than to improve it (ref. the patent application WO2005/068645 
fig. 4 to 8; this is the case for anaerobic, aerobic and microaerophilic bacteria but in particular 
also for fungi). Hence JP 05 310544 is rather discouraging the applicant from attaching such 
groups to e-polylysine. Nothwithstanding, the ^plicant has surprisingly discovered that 
bisphosphonylation of e-polylysine improves tiie anticavity competence suggesting that 
factors, other than microbial competence, play a role and such factors have not been 
mentioned in patent JP 05 310544 hi other words, how can the mformation about tiie 
antimicrobial competence of e-polylysine (phosphate salt) that provides some limited 
anticavity protection (in our patent application: the in-vivo test with e-polylysuie is not 
statistically significant; ref. application C.2.2 column E in table on page 36) suggest that 
addition of bisphosphonyl groups would actually improve the anticavity competence ? It 
cannot, even not in the presence of the infbimation of patent 02/094204A \^ch is solely 
referring to "complexation with calcium ions in solution'% a competence that e-polylysine 
fails to have. 

To the conclusion of the applicant, the claimed products of WO 2005/068645 are superior to 
prior art products and none of the prior art patents contains information that allows an expert 
in this field to predict that the claimed products have superior prophylactic anticavity 
competence compared to prior art prochicts. For tins the applicant is of theopmion that there 
is •'inventive step". 

The examinator also refers to patent WO 02/1 03004 which claims the use of 
bisphosphonylated polylysine for complexating with metal plates of medical devises, used to 
introduce active molecules in mamalian cells. As such he claims evidence for the use of said 
product in complexation of metals. 



However ^'polylysine", the product name that is mentioiied in WO 02/103004, does not have 
the same structure as "epsilon polylysine" which is claimed in our patent application WO 
2005/068645. 

In addition WO 02/1 03004 does not contain information that allows for an expert to predict 
that e-polylysine or polylysine which is conjugated to bisphosphonyl components, likely has 
superior anticavity properties over competitive products such as e-polylysine or casein 
phosphopeptide. There is no theoretical basis on which such conclusion can be taken from 
beforehand. It is just another market, another application, another use..complexation of metal 
devices does not require ihe same competence as tooth |m>tectioiL 

In addition, the applicant has experimental proof that the production procedure for 
bisphosphophonylated e-polylysine as decribed in WO 02/103004 does not work . Based on 
our experience with e-polylysine we can &ctly conclude that the peptide is not very stable (as 
most peptides) and cannot stand temperatures above 50®C, especially not under basic pH 
conditions. According to our experience such conditions lead to degraded,denaturated and 
unsoluble polylysines (due to inter- and intramolecular coiqpling with activated nitrogenr 
atoms). In prior art WO 02/103004 temperatures between 115 and 120 are used over a 
long time period. It is interesting to note that only "carbon atom based" polyallylamines are 
used in the examples of WO 02/103004 and no peptides. It is also notewortiiy that the 
products of WO 02/103004 dissolve only slowly in water and only under highly basic 
conditions (pH > 10); such conditions do not fevour it's use in oral care products as the high 
pH that is required to keep the i>eptide in solution, would irritate the oral cavity. The applicant 
has tried to produce bisphosphonylated e-polylysine according to the procedures of WO 
02/103004 but witiiout success. The removal of water, in this procedure, prohibts good 
conjugation between the polylysine and the bisphosphonate components, and provides a 
product with an anticavity competence that is equal to the one of e-polylysine and much less 
compared to the one of a bisphosphonylated e-polylsine that has been made according to the 
procedure of this application WO 2005/068645 (PF fiictor respectively 55 and 99 for 
bisphosphonylated e-polylysine produced according to the method from WO 02/103004 and 
WO 2005/068645; for definition of PF factor see WO 2005/068645). In addition die 
procedure of WO 02/103004 leads to enhanced losses during purification on ultrafiltration 
equipment, possibly due to degradation of the peptide at such a high temperature (yield is 
50% only of amount of used e-polylyshie). The procedure of WO 2005/068645 provides 
products at substantially higher yield. 

The direct addition of a nucleophile to a vinylidene compound is normally carried out only 
on "activated vinylidene' s"; non-activated vinylidene compounds (this is , without the 
presence of electron reducing components) are densely populated with electrons and require a 
high temperature for reaction with a nucleophile. This is not advisable for use with relative 
unstable products such as peptides. 

In conclusion, the procedure of prior art patent WO 02/103004 cannot be used for this 
application, does not provide products with good anticavity competence and the applicant 
was obliged to discover another production procedure. 

Opinon regarding inventive steps in die production procedure claims 

The examinator concludes that there is no inventive step in the procedmre claims for 

production of bisphosphonylated e-polylysine fix)m e-polylysine and a bisphosphonylated 

epoxide. 

The applicant appreciates that the addition of a nitrogen atom to an epoxide and subsequent 
ring-opening is not new. 



( 



However all the available prior art is about the addition of epoxides to "smaU'^ molecules (for 
example ammoma - US 3957858), uot to polymers, especially not to polymers that are 
relatively imstable such as peptides. On the basis of the prior it cannot be predicted by experts 
in the field whether or not such conjugation to e-polylysine would provide imdegraded 
bisphosphonylated e-polylysine. The unstable peptide may denaturate, crosslink in an inter- or 
intramolecular way, degrade and/or become insoluble in water. 

In fiict the applicant has carried out the procedure under many vaiying circumstances and 
often the e-polylysine appeared to have been degraded, denaturated and crosslinked into a 
product that cannot be analysed anymore and that does not dissolve anymore in water or 
organic solvent Secondly, the aim is to add more than one bisphosphonyl component to e- 
polylysine; this is often difficiilt to achieve due to strong repidsion forces between the anionic 
groups of the bisphosphonylated components. 

Only by exploring many different production parameters, the applicant was able to discover 
by surprise a set of conditions under \\duch the epsilon polyljrsine could be bisphosphonylated 
with multiple units, without serioiis degradation and yielding a new peptide that is still soluble 
in water. Peptides provide a special challenge to such type of reaction and the outcome could 
not be predicted by experts...and often fiuled. Therefore, we believe, the discovered reaction 
conditions and production procedure holds an inventive step. 

This is especially the case for the procedure that includes the use of ^denaturated** e- 
polylysine; the concept of using a denaturated polylysine in order to improve the 
bisphosphonylation has not been described in any prior art according to the knowledge of the 
applicant. It has an inventive step. 

In case the examinator is of the opinion that there is no invented step in WO 2005/068645 
and that the discovery is evident , it would be helpful if he would identify the text and 
sentences in the prior art documents that supposedly eliminate the invented step. 

On the basis of the changes in the claims (to provide unity) and on the basis of the delivered 
arguznents, the applicant requests for a reconsideration. Indeed there is no prior art available 
on the basis of which an expert in this field can reasonable assume or predict that the 
products of this application WO 2005/068645 have superior anticavity competence than the 
products firom flie prior art (JP 05 310544 A), (WO02/094204 A) and (WO 02/103004). The 
applicant trusts that the authority will come to feir and objective conclusions. And we hope 
that substantial attention and reconsideration will be provided, as the survival of the 
company, which is created for this technology, is entirely dependant on the granting 
of this patent 

With kind regards 

Dr L JEiuybrechts 
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Basis of the opinion 

Non'^slablishmentof opinion with regard to novelty, inventive step and industrial appilcabliHy 

Ladtof unity of invention , ^ , j 

Reasoned statement under Rule 436fe.1 (a)(1) with regard to nove^ inventive step or Industrial 
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Certain documents cited 

Certain defects in the international application 

Certain obsen/ations on the International application 



2. FURTHER ACTION 

a demand for intematlonai prelii^mar^^^^^^^ S,he,« 
written opinion of the '"terna^wnal Prelim^an^ has notlfed the 

lilS'S |!irrt.n5et pWelK^^^^ this Internationa. Searching Authority 

wili not be so considered. 

, . M»ri oKnuo ronsidered to bo a written opinion of the 1 PEA, the applicant Is Invrted to 

If this opinion is as Pf°;^^/„^^^^°;.^'=°^^^^^^ wfth amendments, before the expiration of three 

whichever expires later. 

For further options, see Fomi PCJASM20, 

3. For further details, see notes to Form PCT/ISAS20. 



Name and mailing acWress of the ISA: 




European Patent Office - P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk - Pays Bas 
Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 
Fax:+31 70 340 - 3016 



Authorized Officer 

Schmidt. Harald 

Telephone No. +31 70 340-4023 



Form {PCT/ISAfi37) (Cover Sheet) (January 2004) 



WPITTPN OPINION OF THE International application No. 
lX?L™T?oKSilR^^^^ AUTHORITY PCT/EP2004/D1 3549 



Box No. I Basis ol the opinion : ; 

1 With regard to the language, this opinion has been established on the basis of the international application In 
' the language in which It was filed, unless otherwise Indicated under this item. 

□ This opinion has been established on the basis of a translation from the original language into the following 
language "which Is the language of a translation furnished for the purposes of international search, 
(under Rules 12.3 and 23.1(b)). 

2 With regard to any nucleotide and/or amino acid sequence disclosed in the international application and 
neoessanJ to the claimed Invention, this opinion has been established on the basis of: 

a. type of material: 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. fonnat of material: 

□ in written format 

□ in computer reliable form 

c. time of fillngyfurnlshing: 

□ contained in the International application as filed. 

□ filed together with the International application In computer readable form. 

□ furnished subsequently to this Authority for the purposes of search. 

n In addition in the case that more than one version or copy of a sequence listing andfor table relating thereto 
hafbS filed of^ the required statements that the Information in the subsequent or additional 

25les icJentlc^ in the application as filed or does not go beyond the application as filed, as 

appropriate, were furnished. 

4. Additional comments: 
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- BOX NO. HI Non-establlshment o1 opinion w ith regard to novelty. Inventive ste p and induli^ 
applicability 



□ the entire international application, 

a claims Nos. 2.6.7.9-16.25 (completely) and 1.3.4.26.27 (partially); 3-5.8.26.27 as lo lA 

because: 

see separate sheet 

□ the description claims or drawings (Indicate particular elements belo«) or said claims Nos. are so 
° u^ofar that no meaningful opinion could be formed (speafy): 

□ the Claims, or said claims Nos. are so Inadequate^ supported by the descrip«on that no meaningful opinion 
couldlDe formed. 

C of the Administrative Instructions In that. 

□ has not Ijeen furnished 

□ does not comply with the standard 

the computer readable form □ has not been furnished 

□ does not comply with the standard 



the written form 



□ see separate sheet for further details 
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Box No. IV Lack of unity of invention ' 

1 . □ In response to the invitation (Form PCT/ISA/206) to pay additional fees, the applicant has: 

□ paid additional fees. 

□ paid additional fees under protest 

□ not paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied with and chose not to invite 

the applicant to pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rule 13.1, 13.2 and 13.3 is 

□ complied witli 

B not complied with for the following reasons: 
see separate sheet 

4. Consequently, this report has been established in respect of the following parts of the international application: 

□ all parts. 

El the parts relating to claims Nos. 5,8.17-24 (completely) and 1,3,4,26,27 (partially) 

Box No. V Reasoned statement under Rule 43l?/s.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and expianattons supporting such statement 



1. Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



8 

1,3-5,17-24,26.27 



Inventive step (IS) 



Yes- 
No: 



Claims 
Claims 



1.3-5,8,17-24,26,27 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



1,17-24 



2. Citations and explanations 



see separate sheet 
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Re Item III. 



Claims 3-5.8.26 and 27 relate to subject-matter considered by this Authonty to becovered 
by the provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be formulated with 
respect to the industrial applicability of the subject-matter of these claims (Article 
34(4)(a)(l) PCT). 

Due to an objection against unity of invention (see below), a search has been performed 
for subject-matter of claims 5.8.1 7.24 (completely) and 1 .3.4.26,27 (Partf V) on^- 
Therefore, no opinion on novelty. Inventive step and Industnal applicability wiH be . 
formulated for subject-matter of claims 2.6.7.9-1 6.25 (completely) and 1 .3.4.26.27 
(partially). 

Re Item IV. 

The separate inventions/groups of inventions are: 

I- claims- 5 8 17-24 (completely) and 1,3,4,26,27 (partially) 

' bisphosphonylated-epsilon-polylysine, methods and uses thereof; use of proteins that 
are bisphosphonylatfed and use of epsilon-polylysine or polylysine 

II- claims: 12.13 (completely) and 1.3,4,26.27 (partially) ^ * 
casein phosphopeptide epsilon-polylysine copolymer, methods and uses thereof 

III- claims: 16 (completely) and 1.3.4.26.27 (partially) 

hydrolyzed phosvitin that has been conjugated to epsilon-polylysine, methods and 
uses thereof 

IV claims: 1 0,1 1 (completely) and 1 ,3,4,26.27 (partially) 
' casein phosphopeptide that has been polymerized with a carbodiimide, methods 

•thereof 
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V- claims- 6 7 (completely) and 1,3,4,26,27 (partially) 

phSln that has been hydrolyzed with trypsin, pepsin or a comb.nat.on of both, 
methods and uses thereof 

VI- claims- 2 9 14,15 (completely) and 3,4,26,27 (partially) 

chTsan h^U^^^ that has been conjugated with casein phosphopept.de. methods 
and uses thereof; use of copolymers containing hydrolyzed ch.tosan 

MIX- claim 25 (completely) and 3,4,26,27 (partially) ,,^.«^«r 
use of wSxylalec. epsllon-poM/sine. 3-hydroxy-phthalated -P*-^IV'y='"« °' 
proteins that ate Wsoaitoxylated; method to produce 3-hydroxy-phthalated 
epsilon-polylysine 

They are not so finked as to iorm a single general inventive concept (Rule 13.1 POT) for 

T^pSem ™ng the present applica^on is the provision of compounds for the 

r: rrn' -t^n phosphate, or phosphonate g.ups^ 

?he techS feature which a priori could unify different solutions .s the ent.ty of be.ng a 
neotide containing phosphate- or phosphonate. groups. 

However s^ch a solution has already been proposed in the prior art. see e.g. the 
However, sue ^ 02/094204 disclosing complexes of casein 

?cl nanas^^ l^^ P^t^"^ application JP5310544 describing the use of 

SonToU'neL Its phosphate salts which are useful in —nt of dental ca.^^^^^^ 
T^e p"ob!7m to be solved may therefore considered to be the prov.s.on of further peptdes 

^Horef:^^^^^^^^^^^^ P-P-^-^ - phosphonylated pep«des 

of J^rSereTsubjects which could fulfil the role of a "special technical feature" .n the 

STeri aTnfothe^P ~chnlca. featu^s. unity of invention is lacWng. giving rise to 
the subjects as above. 
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Re Item V. 

Reference is made to the following documents: 

D1 : WO 02/1 03004 A (LEVY, ROBERT, J; ALFERIEV, IVAN; FISHBEIN, ILIA) 27 

December 2002 (2002-1 2-27) 
D2: PATENT ABSTRACTS OF JAPAN vol. 018, no. 118 (C-1 172), 25 Feboiary 1994 

(1994-02-25) & JP 05 310544 A (CHISSO CORP), 22 November 1993 (1993-11 -22) 

The present application does not meet the criteria of Article 33(1 ) PCT, because the 
subject-matter of claims 1 and 3 is not new in the sense of Article 33(2) PCT. 

Tfie document D1 discloses (the references in parentheses applying to this document): 
polylysine modified with bisphosphonate as chelating group for metals (see page 8). 
Therefore, subject-matter of claim 1 does not meet the requirements of Article 33(2) PCT. 

The document D2 discloses the use of epsilon-polylysine having anticariogenic properties 
(see abstract). 

Therefore, subject-matter of claim 3 does not meet the requirements of Article 33(2) PCT. 

The present application does not meet the criteria of Article 33(1 ) PCT, because the 
subject-matter of claim 8 does not involve an inventive step in the sense of Article 33(3) 
PCT. 

The document D2 Is regarded as being the closest prior art to the subject-matter of claim 8 
and discloses phosphate salts of epsilon-polylysine for treatment and prevention of caries. 
The subject-matter of claim 8 therefore differs from D2 in that the epsilon-polylysine is 
bisphosphonylated. 

The problem to be solved by the present invention may therefore be regarded as a further 
modified form of epsilon-polylysine for treatment or . prevention of caries. 
The solution proposed in claim 8 of the present application cannot be considered as 
involving an inventive step (Article 33(3) PCT), since phosphonylation is merely one of 



Form PCT/ISA/237 (Separate SheeQ (Sheet 3) (EPO-January 2004) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORFTY ^RFPARATE SHEF 



International application No. 
PCT/EP2004/01 3549 



several straightforward possibilities from which the skilled person would select, in accord- 
roe ^Srcumstances. Without the exercise of inventive skill, in order to be able to form 
a oomTx >^th calcium, in particular with view to the document D1 that discloses 
polylysine modified with bisphosphonyl groups as chelating group for metals. 

The same reasoning applies, mutatis mutandis, to the subject-matter of the corresponding 
independent claims 17.18,24.26 which therefore are also considered not new and/or 
inventive. 

Dependent claims 4.5.1 9-23 and 27 do not contain any features ^j';^' 
the features of any claim to which they refer, meet the requirements of the PCT in respect 
ol novX and/or inventive step, see documents D1 and D2 and the corresponding 
passages cited in the search report. 

For the assessment of the present claims 3-5.8,26 and 27 on the question whether they 
are ndus™ppn^^^^^^ no unified criteria exist in the PCT Contracting States^The 
D^enit^tt^ can also be dependent upon the formulation of the claims. The EPO, for 
eSe does not recognize as industrially applicable the subject-matter of claims to the 
useTa compound in medical treatment, but may allow, however, claims to a known com- 
pound for first use in medical treatment and the use of such a compound for the 
manufacture of a medicament for a new medical treatment. 
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